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Assessment	  Report	  for	  the	  UMM	  physics	  discipline	  2011/2012	  
The	  physics	  discipline	  underwent	  its	  program	  review	  during	  the	  academic	  year	  2011/2012.	  This	  process	  
involves	  a	  thorough	  assessment	  of	  the	  physics	  program.	  The	  review	  involved	  comparison	  to	  other	  institutions,	  
surveys	  of	  alumni	  and	  current	  students,	  an	  analysis	  of	  all	  aspects	  of	  the	  program	  including	  courses,	  faculty,	  
research,	  service,	  student	  numbers	  and	  alumni	  success.	  The	  physics	  program	  has	  many	  strengths,	  see	  program	  
review.	  	  
We	  identified	  the	  following	  challenges:	  
1. The	  enrollment	  in	  the	  introductory	  physics	  courses,	  in	  particular	  Phys1101,	  has	  increased	  significantly	  
over	  the	  recent	  three	  years.	  With	  currently	  six	  lab	  sections,	  the	  size	  of	  the	  course	  has	  exceeded	  a	  full	  
load	  for	  one	  faculty	  member.	  In	  addition,	  such	  large	  lecture	  classes	  are	  detrimental	  to	  the	  quality	  of	  
teaching	  as	  well	  as	  not	  in	  the	  spirit	  of	  UMM’s	  mission.	  
2. Our	  ability	  to	  maintain	  the	  variety,	  rigor	  and	  quality	  of	  the	  program	  is	  influenced	  by	  the	  increase	  in	  
lower-­‐level	  enrollment.	  The	  increased	  FTE	  dedicated	  to	  more	  lab	  sections	  removes	  resources	  from	  the	  
upper-­‐level	  courses,	  noted	  as	  one	  of	  our	  strengths	  by	  alumni.	  Both,	  Phys3003	  Computer	  Modeling	  and	  
Phys3401	  Experimental	  Physics	  teach	  skills	  that	  are	  immediately	  applicable	  in	  the	  work	  place.	  
However,	  we	  were	  not	  able	  to	  offer	  these	  classes	  during	  the	  past	  three	  to	  four	  years.	  
3. The	  survey	  indicated	  the	  need	  for	  stronger	  education	  in	  data	  acquisition	  and	  processing,	  as	  well	  as	  in	  
numerical	  modeling	  and	  scientific	  computing.	  A	  physics	  BA	  with	  such	  experiences	  is	  highly	  hirable	  in	  
industry,	  and	  is	  well	  prepared	  for	  the	  demands	  of	  a	  modern	  research	  environment	  in	  graduate	  school.	  
4. A	  need	  for	  stronger	  instruction	  in	  technical	  writing,	  and	  an	  increase	  in	  technical	  writing	  opportunities	  
was	  identified.	  
5. An	  experimentalist	  is	  integral	  part	  of	  a	  strong	  physics	  program	  with	  graduates	  who	  can	  succeed	  inside	  
and	  outside	  of	  academia.	  Four	  full-­‐time	  faculty	  members	  are	  needed	  in	  order	  to	  be	  able	  to	  continue	  to	  
offer	  rigorous	  electives	  and	  to	  serve	  the	  campus	  community	  with	  the	  current	  variety	  and	  number	  of	  
courses.	  We	  do	  need	  to	  fill	  the	  recently	  vacated	  position	  of	  the	  experimentalist.	  
The	  following	  steps	  were	  proposed	  to	  address	  the	  challenges:	  
1. Large	  introductory	  courses:	  
a) We	  consider	  splitting	  the	  course	  into	  two	  lecture	  sections,	  or	  possibly	  to	  offer	  it	  in	  fall	  and	  
spring	  of	  each	  year.	  Alternatively,	  labs	  will	  need	  to	  be	  shared	  between	  different	  instructors,	  as	  
currently	  practiced.	  In	  either	  case,	  the	  course	  is	  a	  pronounced	  increase	  in	  demand	  for	  FTE,	  
emphasizing	  again	  the	  need	  for	  four	  tenure	  lines	  in	  physics.	  
b) We	  will	  foster	  a	  TA	  culture	  that	  provides	  continuity	  for	  the	  PALS	  sessions	  by	  including	  a	  senior	  
and	  a	  sophomore	  student	  as	  session	  leaders.	  Majors	  gain	  teaching	  experience,	  the	  faculty	  of	  
the	  course	  find	  support	  within	  student	  ranks.	  
2. In	  our	  continued	  assessment	  process,	  finding	  a	  solution	  to	  better	  balance	  our	  aspirations	  with	  the	  
restrictions	  of	  enrollment	  and	  budget	  situation	  must	  become	  a	  priority.	  We	  are	  discussing	  to	  
a) assess	  the	  balance	  between	  required	  and	  elective	  courses.	  
b) offer	  courses	  with	  lower	  credit	  value.	  We	  will	  free	  FTEs	  for	  new	  lab	  sections	  by	  reducing	  the	  
number	  of	  credits	  of	  some	  of	  the	  upper-­‐level	  electives	  from	  4	  to	  2	  credits.	  Candidates	  are	  
Phys3003	  Computer	  Modeling,	  Phys3501	  Statistical	  Mechanics	  and	  others.	  
c) possibly	  offer	  some	  courses	  as	  a	  combination	  of	  two	  half-­‐semester	  courses	  
d) explore	  the	  option	  of	  further	  alternating	  courses	  between	  odd	  and	  even	  years	  
e) possibly	  redefine	  priorities	  for	  the	  majors.	  	  
3. The	  need	  for	  data	  acquisition,	  processing	  and	  scientific	  computing	  skills	  will	  be	  addressed	  by:	  
a) Phys3003	  Computer	  Modeling	  	  will	  be	  offered	  as	  a	  2-­‐credit	  course,	  allowing	  more	  students	  to	  
enroll,	  while	  consuming	  only	  2	  instructor	  credit	  hours.	  
b) We	  will	  emphasize	  the	  use	  of	  data	  acquisition	  and	  processing	  tools,	  such	  as	  MatLab,	  in	  
experimental	  courses,	  in	  particular	  Phys3401	  Experimental	  Physics.	  
c) We	  will	  renew	  the	  efforts	  in	  including	  small	  modeling	  projects	  in	  the	  theory	  courses.	  
4. More	  writing,	  in	  particular	  technical	  writing	  assignments,	  such	  as	  lab	  reports	  and	  more	  writing	  
requirements	  for	  senior	  thesis	  are	  needed.	  
5. We	  will	  press	  for	  a	  tenure	  track	  search	  for	  an	  experimental	  physicist.	  We	  need	  a	  person	  with	  a	  
background	  in	  experimental	  design,	  computer-­‐interfacing	  and	  electronics,	  current	  lab	  technologies,	  
data	  acquisition	  and	  processing	  techniques.	  
Of	  these	  steps,	  the	  following	  were	  already	  implemented:	  
1. Phys1101	  has	  gone	  through	  the	  first	  installation	  of	  a	  PAL	  program,	  lead	  by	  a	  senior	  and	  shadowed	  by	  a	  
junior.	  This	  will	  establish	  a	  legacy	  such	  that	  the	  PAL	  sessions	  can	  be	  offered	  during	  every	  offering	  of	  
this	  course.	  Students	  in	  the	  course	  responded	  positively	  to	  this	  opportunity.	  
2. The	  variety	  of	  upper-­‐level	  offerings	  has	  been	  streamlined	  by	  creating	  three	  new	  2-­‐credit	  courses	  and	  
reducing	  one	  course	  to	  2	  credits.	  That	  will	  allow	  to	  offer	  the	  necessary	  breadth	  of	  subjects,	  while	  
freeing	  up	  soime	  faculty	  time	  to	  address	  the	  needs	  of	  the	  growing	  introductory	  courses.	  
3. A	  MatLab	  license	  was	  acquired,	  and	  exercises	  in	  this	  software	  will	  be	  implemented	  in	  a	  variety	  of	  
courses.	  This	  provides	  experience	  and	  skill	  in	  programming	  and	  computer	  modeling,	  data	  acquisition	  
and	  analysis	  and	  is	  highly	  transferable	  to	  other	  research	  and	  development	  environments.	  
4. We	  are	  increasing	  the	  credit	  load	  for	  the	  senior	  thesis	  from	  one	  credit	  to	  two	  credits,	  with	  the	  intent	  
of	  implementing	  a	  more	  rigorous	  series	  of	  writing	  assignments	  in	  particular	  during	  the	  first	  semester	  
of	  the	  two-­‐semester	  	  sequence.	  Modern	  	  
5. We	  were	  not	  granted	  a	  tenure	  track	  search,	  but	  may	  be	  able	  to	  hire	  a	  temporary	  faculty	  member.	  This	  
will	  pose	  the	  challenge	  of	  the	  loss	  of	  experimental	  background	  in	  the	  physics	  discipline.	  
	  
Report	  prepared	  by	  Sylke	  Boyd	  
10	  October	  2012	  
